PRIMARY CRYSTALLIZATION OF MORE COMPLEX SYSTEMS

32. In the most interesting cases which appear in practice, and
especially in the machine steels under consideration, it is necessary
to study the transformations of systems formed by a number of con-
stituents much larger than three. In all these cases, graphic representa-
tion of the phenomena becomes very difficult. Moreover, it can be
stated that it is impossible to construct a diagram or space model for
systems of more than four elements; indeed the complete graphic repre-
sentation even for a quaternary system (studied especially by N. Parra-
vano and G. Sirovich), is extremely complicated.

Still for purely practical purposes it is.nearly always possible to
reduce the study of the more complex technical problems in machine
steels to the examination of relatively simple equilibrium diagrams
sufficiently exact for the use intended. Such results may often be
reached by first considering separately 'the qualitative and quantitative
effects of one or two of the constituent elements as their content varies.
Briefly, this may be done by selecting one or two of the elements which
have the widest range in the analysis of a given type of steel, and whose
effect is also the most pronounced. All the other elements composing
the metal entering into solid solution with the iron, and whose analysis is
substantially constant for the same type, may be lumped with the iron
and considered as a "complex constituent." For instance, a plain
carbon steel may be regarded, at least as far as the graphic representation
of the phenomena of equilibrium is concerned, as a binary alloy. The
minor constituent will be carbon, and the major constituent a "complex"
containing a large amount of iron and small amounts of phosphorus,
sulphur, manganese and silicon. Likewise, a nickel-carbon steel can be
represented as a ternary system wherein the major constituent is the
complex, and the two others are carbon and nickel.

It is easy to see why such simplified graphic representation of these
systems is possible only for those which comply with certain conditions.
Thus, for example, it is clear that a suppositious "complex" constituent
(in the sense above mentioned) would complicate instead of simplify
the tracing of the diagram, should its components give rise to distinct
and separate phases within the same range of temperatures and con-
centrations encountered when examining the "fictitious" binary or
ternary equilibrium.

The necessity of securing such conditions naturally' imposes many
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